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(54) MONITORING DEVICE FOR MONITORING OPERATION OF A DRUG DELIVERY DEVICE

(67)  The presentinvention relates to a monitoring de-
vice for monitoring operation of a drug delivery device
and to a respective drug delivery device, wherein the
monitoring device comprises:

- a fastening member (32) to releasably attach the mon-
itoring device to an axially elongated housing (14) of the
drug delivery device (10),

- a sliding member (40) shiftable relative to the fastening
member (32) in an axial direction (1, 2) and being adapted
to operably engage with at least one dose setting com-
ponent (17, 18, 26) of the drug delivery device (10) to
follow an axial displacement of the dose setting compo-
nent (17, 18, 26) relative to the housing component (14),

- a first sensor arrangement (36, 46) for detecting a ro-
tation of the dose setting component (17, 18, 26) relative
to the fastening member (32),

- a second sensor arrangement (38, 48) for detecting an
axial displacement of the sliding member (40) relative to
the fastening member (32), and

- a processing member (34) coupled to the first and to
the second sensor arrangements (36, 38) to process first
and second signals obtainable from the first and from the
second sensor arrangements (36, 38, 46, 48) for deter-
mining the size of a dose dispensed by the drug delivery
device (10).
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Description
Field of the Invention

[0001] The presentinvention relates to the field of drug
delivery devices and in particular to injection devices de-
signed and intended for regular and long-term self-med-
ication. In particular, the invention refers to a monitoring
device adapted to monitor and to log or to record long-
term usage and handling of the drug delivery device.

Background and Prior Art

[0002] Chronic diseases generally require administer-
ing of medicaments or drugs according to a pre-defined
time schedule in order to keep the concentration level of
a pharmaceutically active substance on a pre-defined
level. Many medicaments require administration by way
of injection by making use of syringes or syringe-like drug
delivery devices. Such devices should be universally ap-
plicable and should be operable even by persons without
formal medical training.

[0003] Moreover, such devices, like pen-type injectors
should provide accurate, precise and reliable setting of
a dose and subsequent dispensing of the respective
medicament. Typically, the medicament to be dispensed
and injected is provided in a disposable or replaceable
cartridge, such as a vial, an ampoule or a carpule com-
prising a slidably disposed piston to become operably
engaged with a piston rod of a drive mechanism of the
drug delivery device. The drive mechanism is adapted
to apply thrust to the cartridge’s piston in distal direction
in order to buildup a respective fluid pressure, which in
turn leads to a dispensing of the liquid medicament via
a dispensing or distal end of the cartridge being typically
in fluid connection with a piercing element like an injection
needle.

[0004] It is generally of importance, that the patient
strictly follows a given prescription schedule. However,
patients that already got used to the medicament for a
long time or patients that suffer side effects of a chronic
disease and which may be physically or even cognitively
impaired, compliance of the prescription schedule is
sometimes sub-optimal. Since a large variety of existing
drug delivery devices is implemented all-mechanically,
it is further rather difficult for an attending physician to
control, whether the patient strictly follows a given pre-
scription schedule.

[0005] Document WO 2010/098927 A1 describes a
medical module for a drug delivery pen configured to be
attached to a disposable drug delivery pen so that the
module may determine: selected dosage, injection of se-
lected dosage, duration of injection, time of injection and
other injection-related parameters. The medical module
comprises a dosage sensor coupled to a primary module
housing and a follower portion connected to the dosage
sensor and disposed for movementrelative to the primary
module housing. Furthermore, retention forks are provid-
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ed that are connected to the follower portion. Said reten-
tion forks are configured to capture an actuation button
of a drug delivery pen there between.

[0006] The dosage sensor is preferably a linear poten-
tiometer and is used to measure the position of a dosage
selector of the drug delivery pen for determining the size
of a bolus injected by a user. When the drug delivery
device comprises a rotatable and axially displaceable
dose setting component, like a dosage selector being
operable in a screw-like manner, it is suggested to fric-
tionally couple the dosage selector of the pen with a cap-
ture ringwhich inturnis coupled to afollower. The capture
ring may further be provided with external splines or teeth
that are in engagement with internal splines or teeth of
a rotatable knob. This knob is provided with a through
opening to allow actuation button of the pen to protrude
through the opening for engagement by the user.
[0007] Hence, the medical module comprises numer-
ous mechanically interacting components to mechanical-
ly couple the medical module with a dosage selector of
the pen injector. The module therefore comprises a com-
paratively large number of mutually interacting mechan-
ical components, which may become prone to failure.

Objects of the invention

[0008] Itis therefore an object of the present invention
to provide a mechanically simplified monitoring device
adapted to monitor and to log operation of a manually
operated drug delivery device allowing for a rather simple
but reliable, durable and robust handling. Additionally,
the monitoring device should be able to properly distin-
guish between different operation modes of the drug de-
livery device. Moreover, the monitoring device should
provide almost full and direct access to user-operable
components of the drug delivery device, even when at-
tached thereto, for not hindering a user in his convenient
handling of the drug delivery device.

Summary of the Invention

[0009] In a first aspect, a monitoring device for moni-
toring operation of a drug delivery device and in particular
of a pen-type injector is provided. The monitoring device
comprises a fastening member to releasably attach the
monitoring device to a housing of the drug delivery de-
vice. Moreover, the monitoring device comprises asliding
member being shiftable or displaceable relative to the
fastening member at least along a longitudinal or axial
direction. The sliding member is further adapted to op-
erably engage with at least one dosing arrangement of
the drug delivery device in order to follow an axial dis-
placement of the dosing arrangement relative to the
housing component of the drug delivery device.

[0010] The monitoring device further comprises a first
sensor arrangement for directly detecting a rotation or
rotative movement of the dosing arrangement of the drug
delivery device relative to the fastening member and fur-
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ther comprises a second sensor arrangement for directly
detecting an axial displacement of the sliding member
relative to the fastening member. Hence, the first sensor
arrangement is exclusively sensitive to a relative rota-
tional displacement of the dosing or dose setting arrange-
ment relative to the housing of the drug delivery device
and/or relative to the fastening member of the monitoring
device. The second sensor is exclusively sensitive to an
axial displacement of the dosing or dose setting arrange-
ment relative to the housing of the drug delivery device
and/or relative to the fastening member of the monitoring
device.

[0011] The monitoring device also comprises a
processing member coupled to the firstand to the second
sensor arrangements to process first and second signals
obtainable from the first and from the second sensor ar-
rangements in order to determine the size of a dose ac-
tually dispensed by the drug delivery device. By providing
afirstand a second sensor arrangement, both arotational
butalso a longitudinal or axial displacement of the at least
one dosing arrangement of the drug delivery device rel-
ative to the housing can be precisely determined. This
way, a dose setting but in particular a dose dispensing
procedure executable by the drug delivery device can be
detected and recorded in a redundant way. Moreover,
by means of a first and second sensor arrangements
adapted to detect different types of relative movement
between the at least dosing arrangement relative to the
housing of the drug delivery device or relative to the fas-
tening member, the monitoring device can precisely dis-
tinguish between a dose dispensing and a dose setting
procedure.

[0012] By means of the first and the second sensor
arrangement an axial displacement and rotational dis-
placement of one and the same dose setting component
of the drug delivery device can be independently meas-
ured and quantitatively determined. Besides to provide
a certain redundancy the signals provided by the two
sensors can be compared to distinguish between differ-
ent configurations of the drug delivery device, in partic-
ular to distinguish between a dose setting and a dose
dispensing procedure.

[0013] Furthermore, by making use of first and second
sensor arrangements, the internal mechanical construc-
tion of the monitoring device can be simplified, rendering
the monitoring device particularly robust, reliable, dura-
ble and failure-safe.

[0014] The monitoring device is particularly adapted to
be releasably coupled to a particular type of drug delivery
device, preferably to a disposable pen-type injector.
Hence, when the disposable drug delivery device has to
be disposed, the monitoring device can be disassembled
therefrom and can be releasably attached to anotherdrug
delivery device, thereby providing a continuous detect-
ing, recording and storing of medication-related data,
such like selected dose size, injected dose size, duration
of injection, time of injection and so on.

[0015] The sliding member of the monitoring device is
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particularly adapted to become operably engaged with
the at least one dosing arrangement of the drug delivery
device, which is operable to be displaced in proximal di-
rection for dose setting purposes and which is to be dis-
placed in opposite, hence distal direction, for dispensing
of a dose.

[0016] The dosing arrangement typically comprises a
dose dial sleeve threadedly engaged with a drive mech-
anism of the drug delivery device. Near a proximal end
of the dose dial sleeve there is typically provided a dose
dial member by way of which the dose dial sleeve can
be gripped and rotated by a user for setting of a dose.
Additionally, the dosing arrangement comprises a dose
butting providing a proximal end face of the dosing ar-
rangementby way of which a user-induced dose dispens-
ing procedure can be triggered and controlled.

[0017] In a preferred embodiment, the first sensor ar-
rangement and/or the second sensor arrangement is
adapted to quantitatively determine a rotational and/or
axial displacement of the dosing arrangement of the drug
delivery device relative to the housing of the drug delivery
device and/or relative to the fastening member of the
monitoring device when releasably attached to said
housing. At least one of the two sensor arrangements is
therefore adapted to determine the size or the path length
of arelative axial and/or rotational displacement between
the dosing arrangement and the housing of the drug de-
livery device. Here, the axial displacement and the rota-
tional displacement alone may each be directly indicative
ofthe size of asetdose or of adispensed dose. Moreover,
the size of a dose may also be determined on the basis
of a combination of measured axial and rotational dis-
placements.

[0018] In particular, the first sensor arrangement is
adapted to quantitatively determine a rotational displace-
ment of the dose setting component relative to the hous-
ing of the drug delivery device and/or relative to the fas-
tening member. The second sensor arrangement in turn
is adapted to quantitatively determine an axial displace-
ment of the dose setting component relative to the hous-
ing of the drug delivery device and/or relative to the fas-
tening member.

[0019] It is of further benefit and according to another
embodiment, when atleast one of firstand second sensor
arrangements comprises a sensor cooperating with a
scale or scale member comprising such a scale. Here,
the respective sensor and its corresponding scale are
intended to become subject to a relative displacement
when the dosing arrangement of the drug delivery device
is subject to a movement relative to the housing of the
drug delivery device. The sensor may be based on a
tactile, optical, magnetical or electrical sensor principle.
Hence, the scale may be correspondingly encoded so
that detectable signals can be generated by the at least
one sensor in response of a relative movement between
the scale and its corresponding sensor. Typically, the
scale and its corresponding sensor both belong to the
respective sensor arrangement or build up the same.
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[0020] The at least one sensor arrangement may be
either adapted to determine absolute or relative positions
or orientations between the sensor and its corresponding
scale oritmay be designed to only determine incremental
changes of the relative position or orientation between
the sensor and its corresponding scale.

[0021] In afurther preferred embodiment, the first sen-
sor arrangement comprises a first sensor arranged on
the sliding member of the monitoring device, which co-
operates with a correspondingly designed first scale of
the sensor arrangement, which is attachable to a rotat-
able dose dial member of the drug delivery device. Here,
the dose dial member may be provided near a proximal
end of the drug delivery device. The dose dial member
is typically operable to be rotated in a screw-like manner
relative to the housing of the drug delivery device, thereby
not only rotating the dose dial member but also axially
displacing the dose dial member or the entire dosing ar-
rangement in proximal direction relative to the housing
of the drug delivery device.

[0022] By providing the first scale on the rotatable dose
dial member and by arranging the first sensor on the slid-
ing member of the monitoring device, first sensor and
first scale may be fixed relative to each other with regard
to the axial direction, thereby enabling the first sensor to
exclusively detect and to sense a rotational movement
of the dose dial member that serves as a dose setting
component of the drug delivery device. The angular dis-
tance of the dose dial member between an initial config-
uration and a proximally extended configuration is direct-
ly indicative of the size or magnitude of the selected dose.
[0023] Typically, during a subsequent and distally di-
rected dose dispensing procedure, the dose dial member
rotates in the opposite direction, thereby decrementing
the angular distance between initial and extended con-
figuration.

[0024] In another preferred embodiment, the monitor-
ing device further comprises a second sensor arrange-
ment having a second sensor arranged on the fastening
member and cooperating with a second scale of the sen-
sor arrangement attachable on the sliding member or
being actually attached thereto. Here, also an alternative
embodiment is conceivable, wherein the second sensor
is arranged on the sliding member and wherein the sec-
ond scale is arranged on the fastening member. Howev-
er, only the relative displacement between the second
sensor and its cooperating or corresponding fastening
member is of relevance.

[0025] Sincethe sliding memberis designed for a pure-
ly longitudinal translational displacement with respect to
the fastening member, the second sensor arrangement
is accordingly adapted to sense and to detect a corre-
sponding longitudinal or axial displacement between the
second sensor and its corresponding second scale.
[0026] In effect, by means of the first and second sen-
sor arrangements, a screw like motion of the dosing ar-
rangement, in particular of its dose setting and/or dose
dispensing component can be separately detected and
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measured in terms of alongitudinal or axial displacement
and in terms of a rotational displacement. Apart from pro-
viding a redundancy this separate detection of an angular
and atranslational movement of the dosing arrangement,
in particular of its dose setting and/or dose dispensing
component can be further exploited to increase accuracy
of the dose size determination as well as to precisely
distinguish between a dose setting and a subsequent
dose dispensing procedure, which are both to be con-
ducted by the dose setting or dispensing component.
[0027] According to another preferred embodiment,
the sliding member comprises an engaging member at
a proximal end to axially abut with a dose button of the
drug delivery device located at the proximal end of the
drug delivery device. While the sliding member substan-
tially extends in axial direction and is radially spaced from
the drug delivery device, the engaging member compris-
es a planar or flange-like shape and extends radially in-
wardly from a proximal end of the sliding member in order
to axially abut with the dose button of the drug delivery
device. Here, an abutment face of the engaging member
facing in distal direction is adapted to abut against a prox-
imal face of the dose button facing in proximal direction.
[0028] The engaging member may either cover the en-
tire proximal face of the dose button and may effectively
serve as an intermediate component when the dose but-
ton is to be depressed in distal direction by a user during
a dose dispensing procedure. However, the engaging
member may also comprise a ring-like shape featuring
a through opening, which allows to directly access the
dose button located underneath.

[0029] Since the rotational movement of a dose dial of
the drug delivery device is to be detected by means of
the first sensor arrangement, a frictional engagement of
the monitoring device with a dose dial member of the
drug delivery device is generally not required. It is only
intended that the engaging member of the sliding mem-
ber of the monitoring device gets in axial abutment con-
figuration with the dose button of the drug delivery device
upon mutual assembly of the monitoring device and the
drug delivery device. Consequently, the dose dial mem-
ber of the drug delivery device is directly accessible to
the user, thus enhancing the patient’s acceptance to
make use of the monitoring device.

[0030] In a further preferred embodiment, the first
and/or the second scale of first and second sensor ar-
rangements, respectively, is incrementally encoded in a
direction of movement relative to the first and/or second
sensor. Thisway, the sensor of firstand/or second sensor
arrangements is applicable to determine an incremental
displacement between first and/or second sensors rela-
tive to their corresponding first and/or second scales, re-
spectively. This way, the monitoring device does not gen-
erally require a particular reset or calibration when as-
sembled to a drug delivery device.

[0031] Once the monitoring device has been correctly
assembled and fastened to the housing of the drug de-
livery device, any detectable movement of the dose set-
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ting or dose dispensing component of the drug delivery
device can be incrementally detected, monitored and
stored.

[0032] Accordingtoanotherembodiment, the process-
ing member of the monitoring device is adapted to dis-
tinguish between a dose setting and a dose dispensing
procedure of the drug delivery device on the basis of a
comparison of first and second signals obtainable from
the first and the second sensor arrangements, respec-
tively. Here, the comparison of first and second signals
is closely correlated to specific properties of the drive
mechanism of the respective drug delivery device. For
instance, with the device as illustrated in WO
2004/078239 A1, WO 2004/078240 A2 or WO
2004/078241 A1, the dose setting or dose dispensing
component of the drug delivery device may be subject
of a small but detectable axial and distally directed non-
rotational displacement at the very beginning of a user-
initiated dose dispensing procedure.

[0033] Such a purely translational but non-rotational
displacement is due to a clutch mechanism of the drive
mechanism of the drug delivery device. By means of such
a clutch mechanism, axial and distally directed displace-
ment of a dose button can be transferred into a corre-
sponding distally directed displacement of the piston rod
of the drive mechanism, thereby exerting a dose-dis-
pensing thrust on the piston of a cartridge arranged in
the drug delivery device. However, if for some reason
the dispensing procedure is interrupted, e.g. by releasing
the dose button prior to arrive at an initial configuration,
the clutch mechanism may become repeatedly active
and may serve to at least slightly displace the released
dose button towards the proximal direction in a non-ro-
tational way.

[0034] Depending on the particular configuration of the
clutch mechanism of the drug delivery device, the device
is either in a dose dispensing or in a dose setting mode.
Transfer between the two modes is always accompanied
by adistally or proximally but non-rotational displacement
of the dosing arrangement, of its dose dial member and
its dose button, which is accordingly detected by the two-
sensing arrangements. By continuously comparing the
first and second signals obtainable from first and second
sensor arrangements, activation and deactivation of the
clutch mechanism together with a respective transfer re-
garding dose setting or dose dispensing mode can be
precisely detected.

[0035] In a further preferred aspect, such a change of
the operation mode of the drive mechanism of the drug
delivery device comes along with an asynchronism be-
tween the first signal and the second signal of first and
second sensor arrangements, respectively. Then, the
signals independently obtainable from the first and the
second sensor arrangement exhibit at least one charac-
teristic deviation. The signal of the first sensor is at least
temporally uncorrelated to the signals of the second sen-
sor and/or vice versa. In such situations the signals may
be classified to be asynchronous. Such asynchronism is
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therefore indicative of a beginning and/or of an end of a
dose dispensing procedure of the drug delivery device.
Furthermore, it is intended, that the monitoring device is
particularly adapted to monitor and to record at least the
dose dispensing procedures, hence the time of dose dis-
pensing procedure as well as the size of the dose dis-
pensed. By precisely distinguishing between a dose set-
ting and a dose dispensing procedure, also a correction
of a dose setting prior to execute a dose dispensing pro-
cedure can be detected and taken into account.

[0036] Moreover, not only said asynchronism but also
a temporal offset between first and second signals may
be indicative of a beginning and/or of and end of a dose
dispensing procedure. Therefore, in a further or alterna-
tive embodiment, the temporal offset between first and
second signals can be used as a trigger to start and/or
to stop monitoring, logging or recording of a dose dis-
pensing procedure by the monitoring device and its
processing member.

[0037] Inafurther preferred embodiment, the process-
ing member of the monitoring device is adapted to record
and/or to store the size and/or the time or any other
health- or medication related parameters of a dose dis-
pensing procedure. Preferably, recording and/or storing
of size, time or said other dose-dispensing related pa-
rameters is recorded and/or stored only by the process-
ing member when receiving the first signal from the first
sensor arrangement in synchrony with the second signal
obtained from the second sensor arrangement. A partic-
ular singularity of one sensor signal compared to the sec-
ond sensor signal may be thus indicative of the beginning
or end of a dose dispensing and/or dose setting proce-
dure. The continuous surveillance and processing of sig-
nals of first and second sensor arrangements is therefore
applicable to distinguish between a dose setting and
dose dispensing configuration of the drug delivery de-
vice.

[0038] If only signals from one of the two sensor ar-
rangements are received by the processing member, the
respective signals are not further processed for determi-
nation of e.g. the size of a dose. Additionally, if a temporal
offset between first and second signal is above a prede-
fined threshold, this may serve as an indication that some
kind of error or malfunction has occurred, which requires
maintenance or replacement of the monitoring device.
Consequently, the monitoring device may further com-
prise an alert means, by way of which a user can be
audibly, visually or heptically alerted.

[0039] Generally, the processing member, which may
comprise a microcontroller or some other kind of elec-
tronic signal processing device comprises a storage to
store recorded data and further has a communication
member to transfer the recorded data to some kind of
analyses tool, by way of which long-term use of the drug
delivery device can be illustrated to a patient or physician
or other medical staff. The communication member may
comprise wireless communication means and may be
based on various applicable communication protocols,
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such like Bluetooth or IEEE 802.11.

[0040] Moreover, the monitoring device comprises a
power supply, typically in form of a battery, which may
be optionally rechargeable even by means of an external
or internal solar cell device. In effect, the communication
member may be adapted to communicate with a large
variety of different analysis tools and devices. It may com-
prise a communication interface to transfer the stored
data either to a computer, to a smartphone or to other
analysing devices, e.g. to a tablet computer, that may
further process and evaluate the data retrieved from the
monitoring device.

[0041] The monitoring device may also comprise a dig-
ital display in order to indicate to a user the detected or
measured dispensing parameters, like time and size of
a dispensed dose of the medicament. The display may
comprise an electronic display controlled by the process-
ing member. Additionally, the monitoring device may also
comprise one or several input-output means, e.g. in form
of keys for setting and configuring the monitoring device
according to preferences of a particular user.

[0042] In afurther preferred aspect, the monitoring de-
vice may also comprise an alert function indicating to a
user that either a next dispensing or injection of the med-
icament is due or is already overdue. Additionally, the
alert function may indicate to the user, when the injected
or set amount of the medicament does not match with
e.g. a predefined medication schedule or that a recent
injection was not carried out correctly.

[0043] The display of the monitoring device may even
entirely replace a mechanical display means of the drug
delivery device and may therefore mimic its visual ap-
pearance.

[0044] In afurther preferred aspect, the monitoring de-
vice may be also equipped with aninertial sensor, by way
of which a smooth shaking or twisting of the drug delivery
device prior to a dose setting- and dispensing action can
be detected. Such a twisting or shaking motion may be
necessary in order to prepare and/or to sufficiently mix
the liquid medicament provided in the cartridge of the
drug delivery device. Additionally, by way of an inertial
sensor, a necessary priming of a needle assembly can
be detected, which should occur prior to the dose setting
and dose dispensing procedure. During priming, the de-
vice should point upwards with its distal dispensing end.
[0045] Generally, the processing member is electrical-
ly connected to any electrical component of the monitor-
ing device, in particular to the first and second sensor
arrangements, and to optional components, such like dis-
play member, communication member, alert member
and/or inertial sensor.

[0046] In a further but independent aspect, the inven-
tion also relates to a drug delivery device for setting and
dispensing of a dose of a medicament. The drug delivery
device comprises a housing of substantially tubular
shape, which is adapted to accommodate a drive mech-
anism having a piston rod to operably engage with a pis-
ton of a cartridge, which contains a medicament to be
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dispensed by the drug delivery device. The drug delivery
device further comprises at least one dosing arrange-
ment being axially displaceable in a proximal direction
for setting of a dose and being subsequently displaceable
in an opposite, distal direction to conduct a dose dispens-
ing procedure of the drug delivery device.

[0047] Said drug delivery device further comprises a
monitoring device as described above, which is releas-
ably attached to the housing of the drug delivery device
by its fastening member. The monitoring device is cou-
pled with the drug delivery device in such a way that its
sliding member is operably engaged with the dosing ar-
rangement of the drug delivery device. The drug delivery
device is preferably of disposable type and may comprise
an internal structure as explicity shown in WO
2004/078239 A1, WO 2004/078240 A2 or WO
2004/078241 A1, which are incorporated herein by ref-
erence.

[0048] In apreferred embodiment, the dosing arrange-
ment of the drug delivery device comprises a rotatable
dose dial member and a dose button. By rotating the
dose dial member relative to the housing of the drug de-
livery device, the entire dosing arrangement becomes
subject to a proximally directed screw-like dose setting
motion. Hence, the entire dosing arrangement then ex-
tends from the proximal end of the housing of the drug
delivery device. For dispensing of a dose, the dose button
located at a proximal end face of the dosing arrangement
is depressible in distal direction, thereby engaging a
clutch mechanism of the drive mechanism of the drug
delivery device by way of which the user-induced distally
directed displacement of the dosing arrangement can be
coupled and transferred to a respective distally directed
displacement of the piston rod of the drive mechanism,
by way of which a predefined amount of the medicament
can be dispensed via the opposite, distally located dis-
pensing end of the drug delivery device. During such a
distally directed dose dispensing movement of the dosing
arrangement, the dose dial member becomes subject to
an opposite screw-like motion and returns into its initial
position.

[0049] In afurther preferred embodiment, the drug de-
livery device also comprises a cartridge holder as a fur-
ther housing component, which is arranged at a distal
end of the proximal housing. The cartridge holder has a
cartridge arranged therein, which is at least partially filled
with a medicament to be injected. Especially with dispos-
able drug delivery devices, a pre-filled cartridge, of vial-
orcarpule-like type is readily arrangedinthe drug delivery
device.

[0050] Theterm"drug"or"medicament”, asused here-
in, means a pharmaceutical formulation containing at
least one pharmaceutically active compound,

wherein in one embodiment the pharmaceutically active
compound has a molecular weight up to 1500 Da and/or
is a peptide, a proteine, a polysaccharide, a vaccine, a
DNA, a RNA, an enzyme, an antibody or a fragment
thereof, a hormone or an oligonucleotide, or a mixture of
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the above-mentioned pharmaceutically active com-
pound,

wherein in a further embodiment the pharmaceutically
active compound is useful for the treatment and/or proph-
ylaxis of diabetes mellitus or complications associated
with diabetes mellitus such as diabetic retinopathy,
thromboembolism disorders such as deep vein or pul-
monary thromboembolism, acute coronary syndrome
(ACS), angina, myocardial infarction, cancer, macular
degeneration, inflammation, hay fever, atherosclerosis
and/or rheumatoid arthritis,

wherein in a further embodiment the pharmaceutically
active compound comprises at least one peptide for the
treatment and/or prophylaxis of diabetes mellitus or com-
plications associated with diabetes mellitus such as dia-
betic retinopathy,

wherein in a further embodiment the pharmaceutically
active compound comprises at least one human insulin
or a human insulin analogue or derivative, glucagon-like
peptide (GLP-1) or an analogue or derivative thereof, or
exendin-3 or exendin-4 or an analogue or derivative of
exendin-3 or exendin-4.

[0051] Insulin analogues are for example Gly(A21),
Arg(B31), Arg(B32) human insulin; Lys(B3), Glu(B29)
human insulin; Lys(B28), Pro(B29) human insulin;
Asp(B28) human insulin; human insulin, wherein proline
in position B28 is replaced by Asp, Lys, Leu, Val or Ala
and wherein in position B29 Lys may be replaced by Pro;
Ala(B26) human insulin; Des(B28-B30) human insulin;
Des(B27) human insulin and Des(B30) human insulin.
[0052] Insulin derivates are for example B29-N-myris-
toyl-des(B30) human insulin; B29-N-palmitoyl-des(B30)
human insulin; B29-N-myristoyl human insulin; B29-N-

palmitoyl human insulin; B28-N-myristoyl
LysB28ProB29 human insulin; B28-N-palmitoyl-
LysB28ProB29 human insulin; B30-N-myristoyl-
ThrB29LysB30 human insulin;  B30-N-palmitoyl-

ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-
glutamyl)-des(B30) human insulin; B29-N-(N-lithocholyl-
Y-glutamyl)-des(B30) human insulin; B29-N-(w-carbox-
yheptadecanoyl)-des(B30) human insulin and B29-N-(w-
carboxyheptadecanoyl) human insulin.

[0053] Exendin-4 for example means Exendin-
4(1-39), a peptide of the sequence H-His-Gly-Glu-Gly-
Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-
Glu-Ala-Val-Arg-Leu-Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-
Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2. Exend-
in-4 derivatives are for example selected from the follow-
ing list of compounds:

H-(Lys)4-des Pro36, des Pro37 Exendin-
4(1-39)-NH2,
H-(Lys)5-des Pro36, des Pro37 Exendin-
4(1-39)-NH2,

des Pro36 Exendin-4(1-39),

des Pro36 [Asp28] Exendin-4(1-39),

des Pro36 [IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
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des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-
4(1-39),

des Pro36 [Met(O)14 Trp(02)25, IsoAsp28] Exend-
in-4(1-39); or

des Pro36 [Asp28] Exendin-4(1-39),

des Pro36 [IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-
4(1-39),

des Pro36 [Met(O)14 Trp(02)25, IsoAsp28] Exend-
in-4(1-39),

wherein the group -Lys6-NH2 may be bound to the
C-terminus of the Exendin-4 derivative;

or an Exendin-4 derivative of the sequence

des Pro36 Exendin-4(1-39)-Lys6-NH2 (AVE0010),
H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-
NH2,

des Asp28 Pro36, Pro37, Pro38Exendin-
4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro38 [Asp28] Exendin-

4(1-39)-NH2,

H-Asn-(Glu)5des Pro36, Pro37, Pro38 [Asp28] Ex-
endin-4(1-39)-NH2,
des Pro36, Pro37,
4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Asp28] Exendin-
4(1-39)-(Lys)6-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Asp28] Ex-
endin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36 [Trp(02)25, Asp28] Exendin-
4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Trp(02)25] Ex-
endin-4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exen-
din-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36 [Met(O)14, Asp28] Exendin-
4(1-39)-Lys6-NH2,

des Met(O)14 Asp28 Pro36, Pro37, Pro38 Exendin-
4(1-39)-NH2,
H-(Lys)6-desPro36, Pro37,
Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exen-

Pro38 [Asp28] Exendin-

Pro38 [Met(0)14,



13 EP 3 295 979 A1 14

din-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-Lys6-des Pro36 [Met(O)14, Trp(02)25, Asp28]
Exendin-4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Met(O)14,
Trp(02)25] Exendin-4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14,
Trp(02)25, Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14,
Trp(02)25, Asp28] Exendin-4(S1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14,
Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2;
or a pharmaceutically acceptable salt or solvate of
any one of the afore-mentioned Exendin-4 deriva-
tive.

[0054] Hormones are for example hypophysis hor-
mones or hypothalamus hormones or regulatory active
peptides and their antagonists as listed in Rote Liste, ed.
2008, Chapter 50, such as Gonadotropine (Follitropin,
Lutropin, Choriongonadotropin, Menotropin), Somatro-
pine (Somatropin), Desmopressin, Terlipressin, Gona-
dorelin, Triptorelin, Leuprorelin, Buserelin, Nafarelin,
Goserelin.

[0055] A polysaccharide is for example a glu-
cosaminoglycane, ahyaluronic acid, a heparin, alow mo-
lecular weight heparin or an ultra low molecular weight
heparin or a derivative thereof, or a sulphated, e.g. a
poly-sulphated form of the above-mentioned polysac-
charides, and/or a pharmaceutically acceptable salt
thereof. An example of a pharmaceutically acceptable
salt of a poly-sulphated low molecular weight heparin is
enoxaparin sodium.

[0056] Antibodies are globular plasma proteins (~150
kDa) that are also known as immunoglobulins which
share a basic structure. As they have sugar chains added
to amino acid residues, they are glycoproteins. The basic
functional unit of each antibody is an immunoglobulin (1g)
monomer (containing only one Ig unit); secreted antibod-
ies can also be dimeric with two Ig units as with IgA,
tetrameric with four Ig units like teleost fish IgM, or pen-
tameric with five Ig units, like mammalian IgM.

[0057] The lg monomeris a"Y"-shaped molecule that
consists of four polypeptide chains; two identical heavy
chains and two identical light chains connected by di-
sulfide bonds between cysteine residues. Each heavy
chain is about 440 amino acids long; each light chain is
about 220 amino acids long. Heavy and light chains each
contain intrachain disulfide bonds which stabilize their
folding. Each chain is composed of structural domains
called Ilg domains. These domains contain about 70-110
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amino acids and are classified into different categories
(for example, variable or V, and constant or C) according
to their size and function. They have a characteristic im-
munoglobulin fold in which two B sheets create a "sand-
wich" shape, held together by interactions between con-
served cysteines and other charged amino acids.
[0058] There are five types of mammalian Ig heavy
chain denoted by o, 8, €, v, and . The type of heavy
chain present defines the isotype of antibody; these
chains are found in IgA, IgD, IgE, 1gG, and IgM antibod-
ies, respectively.

[0059] Distinct heavy chains differ in size and compo-
sition; o and y contain approximately 450 amino acids
and & approximately 500 amino acids, while . and € have
approximately 550 amino acids. Each heavy chain has
two regions, the constant region (Cy) and the variable
region (V). In one species, the constant region is es-
sentially identical in all antibodies of the same isotype,
but differs in antibodies of different isotypes. Heavy
chains vy, a. and & have a constant region composed of
three tandem Ig domains, and a hinge region for added
flexibility; heavy chains p and ¢ have a constant region
composed of fourimmunoglobulin domains. The variable
region of the heavy chain differs in antibodies produced
by different B cells, but is the same for all antibodies
produced by a single B cell or B cell clone. The variable
region of each heavy chain is approximately 110 amino
acids long and is composed of a single Ig domain.
[0060] In mammals, there are two types of immu-
noglobulin light chain denoted by A and «. A light chain
has two successive domains: one constant domain (CL)
and one variable domain (VL). The approximate length
of a light chain is 211 to 217 amino acids. Each antibody
contains two light chains that are always identical; only
one type of light chain, k or A, is present per antibody in
mammals.

[0061] Although the general structure of all antibodies
is very similar, the unique property of a given antibody is
determined by the variable (V) regions, as detailed
above. More specifically, variable loops, three each the
light (VL) and three on the heavy (VH) chain, are respon-
sible for binding to the antigen, i.e. for its antigen specif-
icity. These loops are referred to as the Complementarity
Determining Regions (CDRs). Because CDRs from both
VH and VL domains contribute to the antigen-binding
site, itis the combination of the heavy and the light chains,
and not either alone, that determines the final antigen
specificity.

[0062] An "antibody fragment" contains at least one
antigen binding fragment as defined above, and exhibits
essentially the same function and specificity as the com-
plete antibody of which the fragment is derived from. Lim-
ited proteolytic digestion with papain cleaves the Ig pro-
totype into three fragments. Two identical amino terminal
fragments, each containing one entire L chain and about
half an H chain, are the antigen binding fragments (Fab).
The third fragment, similar in size but containing the car-
boxyl terminal half of both heavy chains with their inter-
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chain disulfide bond, is the crystalizable fragment (Fc).
The Fc contains carbohydrates, complement-binding,
and FcR-binding sites. Limited pepsin digestion yields a
single F(ab’)2 fragment containing both Fab pieces and
the hinge region, including the H-H interchain disulfide
bond. F(ab’)2 is divalentfor antigen binding. The disulfide
bond of F(ab’)2 may be cleaved in order to obtain Fab’.
Moreover, the variable regions of the heavy and light
chains can be fused together to form a single chain var-
iable fragment (scFv).

[0063] Pharmaceutically acceptable salts are for ex-
ample acid addition salts and basic salts. Acid addition
salts are e.g. HCI or HBr salts. Basic salts are e.g. salts
having a cation selected from alkali or alkaline, e.g. Na+,
or K+, or Ca2+, or an ammonium ion
N+(R1)(R2)(R3)(R4), wherein R1 to R4 independently of
each othermean: hydrogen, an optionally substituted C1-
C6-alkyl group, an optionally substituted C2-C6-alkenyl
group, an optionally substituted C6-C10-aryl group, or
an optionally substituted C6-C10-heteroaryl group. Fur-
ther examples of pharmaceutically acceptable salts are
described in "Remington’s Pharmaceutical Sciences" 17.
ed. Alfonso R. Gennaro (Ed.), Mark Publishing Company,
Easton, Pa., U.S.A., 1985 and in Encyclopedia of Phar-
maceutical Technology.

[0064] Pharmaceutically acceptable solvates are for
example hydrates.

[0065] It will be further apparent to those skilled in the
art that various modifications and variations can be made
to the present invention without departing from the spirit
and scope of the invention. Further, it is to be noted, that
any reference signs used in the appended claims are not
to be construed as limiting the scope of the present in-
vention.

Brief Description of the Drawings
[0066] In the following, preferred embodiments of the

invention will be described by making reference to the
drawing, in which:

Figure 1  schematically illustrates a drug delivery de-
vice of pen injector type in an exploded view,

Figure 2  shows a schematic side view of the drug de-
livery device with a monitoring device at-
tached thereto in an initial configuration,

Figure 3  shows the device according to Figure 2in an
extended configuration after or during setting
of a dose,

Figure 4  shows a top view of the device according to
Figure 2,

Figure 5 shows a top view of the device according to

Figure 3 and
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Figure 6 shows the dosing arrangement of the drug
delivery device in an enlarged view in initial

configuration.
Detailed Description

[0067] In Figure 1 a drug delivery device 10 in form of
apen-type injector is schematically illustrated, the device
10is of elongated or substantially tubular shape and com-
prises three housing components, a proximal main hous-
ing 12 or body, a distally located cartridge holder 16 and
areleasable protective cap 14 to cover the cartridge hold-
er 16 when the device 10 is not in use. The cartridge
holder 16 is adapted to accommodate and to support a
cartridge 22 being at least partially filled with the medi-
cament to be dispensed by means of the drug delivery
device 10. The cartridge 22 typically comprises a vial or
carpule having a piercable seal or septum at its distal
end and further comprises a piston at a proximal end to
engage with a piston rod 25 of a drive mechanism 20,
which is accommodated and supported in the housing
12. By displacing the piston rod 25 in a distal direction 1
a well-defined amount of the medicament provided in the
cartridge 22 can be dispensed via a needle assembly,
which is not particularly illustrated here. Typically, a dou-
ble-tipped needle assembly is to be removably screwed
on the threaded socket as shown at the distal end of the
cartridge holder 16.

[0068] For inspecting the filling level of the cartridge
22, whichis preferably of vitreous type, the cartridge hold-
er 16 comprises at least one lateral inspection window
13. In proximal direction 2, the drug delivery device 10
terminates with a dosing arrangement 26, 18, 17 by way
of which a user can individually set and subsequently
dispense a dose of the medicament. By means of the
dose dial member 18, the entire dosing arrangement as
for instance illustrated in Figure 3 can be screwed out of
the body 12 in proximal direction 2. By providing a dose
indication window 52 at a proximal portion of the body
12, as illustrated in Figure 6, the size, e.g. the standard
units of the actually set dose can be visually indicated.
[0069] The extended dosing arrangement 26, 18, 17
may then become subject to a distally directed depres-
sion, which is to be conducted and induced by a user by
depressing the proximally located dose button 17 in distal
direction 1. As further described in detail in WO
2004/078239 A1, WO 2004/078240 A2 or WO
2004/078241 A1 once a dose has been set by screwing
the dosing arrangement 26, 17, 18 out of the housing 12,
the size of the dose may be corrected at any time by
appropriately rotating the dosing arrangement 26, 18, 17
in a respective opposite direction.

[0070] When excerting distally directed pressure to the
dose button 17 for dispensing of a previously set dose,
the dosing arrangement, in particular the dose dial sleeve
26, the dose dial member 18 as well as the dose button
17 become subject to a small but detectable distally di-
rected but non-rotational displacement by way of which
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a clutch mechanism of the drive mechanism 20 of the
drug delivery device 10 appropriately engages in order
to operably engage the dose button 17 with the piston
rod 25.

[0071] The monitoring device 30 is schematically illus-
trated in different views and configurations in Figures 2
to 5. The monitoring device 30 comprises a fastening
member 32, which is to be releasably fastened to the
body or housing 12 of the drug delivery device 10. In
particular, the fastening member 32 may either positively
or frictionally engage with the outer circumference of the
housing 12. For instance, the fastening member 32 may
be clipped or snapped onto the housing 12. The fastening
member 32 may therefore comprise a somewhat hollow
and arcuate-shaped structure that cooperates with the
outer geometry and surface structure of the housing 12
of the drug delivery device.

[0072] The fastening member 32 may serve as a kind
of housing of the monitoring device 30 and may therefore
provide a support for various or even all individual com-
ponents of the monitoring device 30 as they are men-
tioned and explained below.

[0073] The monitoring device 30 comprises a sliding
member 40, extending in longitudinal or axial direction,
and being of slab-like or elongated shape. The sliding
member 40 comprises an engaging member 42 at its
proximal end, which is adapted to abut against a proximal
face of the dose button 17 of the dosing arrangement 26,
18, 17 of the drug delivery device 10. All other compo-
nents of the dosing arrangement, in particular the dose
dial sleeve 26 and the dose dial member 18 remain sub-
stantially accessible to the user. This way, the dose dial
member 18 may be gripped by the user in order to initiate
a dose setting procedure, by way of which the dosing
arrangement as shown in Figures 2 and 4 is transferred
from an initial configuration into an extended configura-
tion as illustrated in Figures 3 and 5. Due to the axial
abutment between the dose button 17 and the engaging
member 42, the sliding member 40 is dragged in proximal
direction 2 and therefore follows the proximally directed
displacement of the dosing arrangement 26, 18, 17.
[0074] The monitoring device further comprises a first
sensor arrangement 36, 46 and a second sensor ar-
rangement 38, 48. Each sensor arrangement 36, 46, 38,
48 comprises a sensor 36, 38 and a corresponding scale
46, 48, by way of which the screw like rotative and axial
displacement of the dosing arrangement 26, 18, 17 can
be separately detected and quantitatively determined.
[0075] The first sensor arrangement comprises a sen-
sor 36 provided on the shaft of the sliding member 40 of
the monitoring device 30 and further has a first scale 46,
which is engageable with or which is provided on the
outer circumference of the dose dial member 18 of the
drug delivery device. Depending on the type of sensor
36, which may be implemented as an optical, haptic, elec-
trical or magnetic sensor, the first scale 46 is either to be
manually arranged on the outer circumference of the
dose dial member 18 or the first sensor 36 is enabled to
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e.g. visually detect a rotation of the dose dial member
18, e.g. on the basis of an optic inspection of its circum-
fering surface. For instance, the first sensor 36 may com-
prise optical transmitting and detecting means, e .g.
adapted to evaluate a reflected speckle pattern provided
by a comparatively rough surface of the dose dial mem-
ber 18.

[0076] Additionally, or alternatively, the first scale may
comprise an incremental encoding, which is either inte-
grally formed or embedded on or in the dose dial member
18 or which is to be separately arranged at its outer cir-
cumference. Due to the axial abutment of the dosing ar-
rangement 26, 18, 17 and the engaging member 42 of
the sliding member 40, a relative axial position between
the first sensor 36 and the first scale 46 is substantially
fixed and remains constant irrespective of the configura-
tion of the drug delivery device 10. The first sensor ar-
rangement 36, 46 is therefore preferably adapted to in-
crementally detect any rotational movement of the dose
dial member 18 relative to the sliding member 40 and/or
relative to the housing 12.

[0077] The monitoring device 30 further comprises a
second sensor arrangement 38, 48 comprising a second
sensor 38 arranged on or in the fastening member 32
and having a second scale 48 provided on and extending
along the slab-like sliding member 40 of the monitoring
device 30. By way of the second sensor arrangement 38,
48 an axial relative displacement between the sliding
member 40 relative to the fastening member 32 can be
quantitatively detected. Accordingly, also the second
scale 48 preferably comprises an incrementally encoded
scale 48 allowing to precisely determine the axial path
length the sliding member 40 moves during a proximally
directed dose setting and/or during a distally directed
dose dispensing procedure.

[0078] Innormaloperation, hence, during dose setting,
both sensors 36, 38 simultaneously generate and provide
respective first and second signals to a processing mem-
ber 34 of the monitoring device 30. As soon as first and
second signals are obtained in synchronism, the dosing
arrangement 26, 18, 17 is moved in a screw-like way.
[0079] It is only at the beginning and at the end of a
dose dispensing procedure that the dosing arrangement
26, 18, 17 is subject to a small by measurable axial and
non-rotational displacement relative to the housing 12.
By continuously comparing the signals obtainable form
the first and the second sensors 36, 38 the processing
member 34 adapted to process said signals may pre-
cisely distinguish and recognize the beginning and the
end of a dose dispensing procedure.

[0080] This way, even a dose correcting displacement
of the dosing arrangement can be precisely detected,
such that the monitoring device may precisely detect,
monitor and store such dispensing parameters, which
reflect the amount of the medicament, which has been
actually dispensed by the drug delivery device 10.
[0081] When forinstance a dose correcting movement
of the dosing arrangement 26, 18, 17 has to be conduct-
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ed, the dose dial member 18 is simply to be rotated in an
opposite direction compared to an initial dose setting
screwing motion. Moreover, the monitoring device 30 is
also applicable to detect that a dose previously set has
only dispensed incompletely. When, for instance, distally
directed displacement of the dosing arrangement 26, 18,
17 stops prior to arrive at an initial configuration as for
instance shown in Figures 3, 4, the clutch of the drive
mechanism 20, which is not particularly illustrated here,
may disengage, thereby causing a purely axially directed
but non-rotational movement of the dosing arrangement
26, 18, 17.

[0082] As soon as such a repeated clutch movement
has been detected by the continuous processing and
comparison of the signals provided by the first and the
second sensor arrangements 36, 38,46, 48, the process-
ing member 34 will stop to record the respective dose
dispensing procedure.

[0083] In the enlarged view according to Figure 6 a
scale member 50 comprising or providing the first scale
46 therein is illustrated, comprising a ring structure and
which is adapted to frictionally engage with the dose dial
member 18. Moreover, a dose indication window is
shown through which a dose size indicating scale pro-
vided on the outer circumference of the dose dial sleeve
26 is presented. The housing 12 of the drug delivery de-
vice 10 further comprises at least one raised portion 54
extending radially outwardly from the substantially tubu-
lar shaped housing 12.

[0084] Theraised portion 54 may serve as a symmetry-
breaking feature in order to attach the releasable moni-
toring device 30 in a single predefined orientation on the
housing 12. In a similar way, also the dose dial member
18 among numerous raised portions 58 may feature a
particular raised or recessed portion 56 to mount the first
scale member 50 only in a predefined orientation onto
the dose dial member 18. By mechanically encoding the
dose dial member 18, the first scale member 50 to be
mounted thereon and by further mechanically encoding
the fastening member 32 and the housing 12 of the drug
delivery device 10, the monitoring device 30 and the first
scale member 50 are to be assembled in a particular or
predefined way, in which the mutually interacting com-
ponents, in particular first and second sensors 36, 38 and
firstand second scale members 46, 50,48 may be readily
calibrated.

List of Reference Numerals
[0085]

1 distal direction

2 proximal direction
10  drug delivery device
12 housing

13  inspection window
14  protective cap

16  cartridge holder
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1"

17  dose button

18  dose dial member
20  drive mechanism
22  cartridge

25  piston rod

26  dose dial sleeve

30  monitoring device
32  fastening member
34  processing member
36  sensor

38 sensor

40  sliding member

42  engaging member
46  scale

48 scale

50 scale member

52  dose indication window
54  raised portion

56  raised portion

58 raised portion

Claims

1. A monitoring device for monitoring operation of a
drug delivery device, the monitoring device compris-

ing:

- a fastening member (32) to releasably attach
the monitoring device to an axially elongated
housing (12) of the drug delivery device (10),

- a sliding member (40) shiftable relative to the
fastening member (32) in axial direction (1, 2)
and being adapted to operably engage with at
least one dose setting component (17, 18, 26)
of the drug delivery device (10) to follow an axial
displacement of the dose setting component
(17, 18, 26) relative to the housing (12),

- a first sensor arrangement (36, 46) for detect-
ing a rotation of the dose setting component (17,
18, 26) relative to the fastening member (32),

- a second sensor arrangement (38, 48) for de-
tecting an axial displacement of the sliding mem-
ber (40) relative to the fastening member (32),
and

- a processing member (34) coupled to the first
and to the second sensor arrangements (36, 38)
to process first and second signals obtainable
from the first and from the second sensor ar-
rangements (36, 38, 46, 48) for determining the
size of a dose dispensed by the drug delivery
device (10)

- wherein at least one of the first and the second
sensor arrangements (36, 38, 46, 48) comprises
a scale (46, 48) and a sensor (36, 38) cooper-
ating with the scale (46, 48), wherein the sensor
(36, 38) and the corresponding scale (46, 48)
are subject to a relative displacement when the
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dose setting component (17, 18, 26) is subject
to a movement relative to the housing (12).

The monitoring device according to claim 1, wherein
the first sensor arrangement (36, 46) is adapted to
quantitatively determine a rotational displacement of
the dose setting component (17, 18, 26) relative to
the housing (12) and wherein the second sensor ar-
rangement (38, 48) is adapted to quantitatively de-
termine an axial displacement of the dose setting
component (17, 18, 26) relative to the housing (12).

The monitoring device according to claim 1 or 2,
wherein the first sensor arrangement (36, 46) com-
prises a first scale (46) attachable to the rotatable
dose dial member of the drug delivery device and
comprises a first sensor (36) arranged on the sliding
member (40) and cooperating with the first scale
(46).

The monitoring device according to any one of the
preceding claims, wherein the second sensor ar-
rangement (38, 48) comprises a second scale (48)
attachable to the sliding member (40) and comprises
a second sensor (38) arranged on the fastening
member (32) and cooperating with the second scale
(48).

The monitoring device according to any one of the
preceding claims, wherein the sliding member (40)
comprises an engaging member (42) at a proximal
end to axially abut with a dose button (17) at the
proximal end of the drug delivery device.

The monitoring device according to any one of the
preceding claims, wherein the first and/or the second
scale (38, 48) is incrementally encoded in a direction
of movement relative to the first and/or second sen-
sor (36, 46).

The monitoring device according to any one of the
preceding claims, wherein the processing member
(34) is adapted to distinguish between a dose setting
and adose dispensing procedure of the drug delivery
device (10) on the basis of a comparison of first and
second signals obtainable from the first and the sec-
ond sensor arrangements (36, 38, 46, 48), respec-
tively.

The monitoring device according to any one of the
preceding claims, wherein an asynchronicity be-
tween the first signal and the second signal is indic-
ative of a beginning and/or of an end of a dose dis-
pensing procedure of the drug delivery device.

The monitoring device according to any one of the
preceding claims, wherein a temporal offset between
first and second signals is indicative of a beginning
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and/or of an end of a dose dispensing procedure.

The monitoring device according to any one of the
preceding claims, wherein the processing member
(34) is adapted to record and/or to store the size
and/or the time or other properties of a dose dis-
pensed by the drug delivery device (10) only when
receiving the first signal synchronous with the sec-
ond signal.

The monitoring device according to any one of the
preceding claims, wherein the sensor (36, 38) is
based on one of a tactile, optical, magnetic or elec-
trical sensor principle.

The monitoring device according to claim 11, where-
in the scale (46, 48) is tactilely, optically, magneti-
cally or electrically encoded and wherein the scale
(46, 48) is encoded in correspondence with the sen-
sor principle of the sensor (36, 38).

A drug delivery device for setting and dispensing a
dose of medicament, comprising:

- a housing (12) of substantially tubular shape
to accommodate a drive mechanism (20) having
a piston rod (25) to operably engage with a pis-
ton of a cartridge (22) containing a medicament,
- at least one dosing arrangement (17, 18, 26)
axially displaceable in a proximal direction (2)
for setting of a dose and being subsequently dis-
placeable in an opposite, distal direction (1) to
conduct a dose dispensing procedure, and

- a monitoring device (30) according to any one
of the preceding claims being releasably at-
tached to the housing (12) by its a fastening
member (32) and having its sliding member (40)
operably engaged with the atleast one dose set-
ting component (17, 18, 26).

The drug delivery device according to claim 13,
wherein the dosing arrangement (26, 18, 17) com-
prises a rotatable dose dial member (18) and a dose
button (17) depressible in distal direction (1) which
become subject to a combined rotating and axial mo-
tion during dose setting and during dose dispensing.

The drug delivery device according to any one of the
preceding claims 13 or 14, further comprising a car-
tridge holder (16) arranged at a distal end at the
housing (12) and having a cartridge (22) arranged
therein which is at least partially filled with a medi-
cament.
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